Abstract. Target uniformly accelerated motion, when SNR is almost zero, only using DCFT accumulation method can not achieve the goal of uniformly accelerated motion detection effective accumulation. To solve this problem, derivation and analysis of the echo signal model and the characteristics of the signal model coherent integration algorithm optimization; simulation algorithm.
Introduction
According to the radar signal theory, when using a single pulse is detected, the probability of false alarm of 10 -6 , the requirement to detect if the probability is greater than 90%, 13.2dB SNR required to achieve the above. When the target distance is very far away or very small target RCS, the echo signal is very weak, or even lower at 0dB SNR usually less difficult to meet the testing requirements, which requires a plurality of pulse echo accumulation. Coherent integration takes full advantage of the amplitude and phase information, in theory there is no accumulated losses, thus becoming one of the important methods. In the long period of time, even if the goal of uniform motion, with the angle between the radar line of sight with the ground changes, which often exhibit radial motion uniformly accelerated motion. In this case, assuming uniform motion will not be established. Therefore, the need for long coherent integration needs to consider a non-uniform motion of objectives. The key problem for uniformly accelerated motion, echo model derivation and analysis, found to give a solution; and finally simulation.
DCFT coherent integration in the existing problems
Chirp-Fourier transform is matching a specific form of Fourier transform, the discrete form is DCFT, mainly for the parameter estimation of LFM signals, etc., here only the basic definition of DCFT. For sequences of length N x (n), the N-point DCFT defined as follows:
Here, k is the initial frequency Chirp signal, l is chirp rate. As can be seen from equation (1), for each fixed chirp rate is l,
DFT; when the frequency rate l = 0 时 DCFT degenerates to DFT. Therefore, DFT is actually a special form of DCFT.
To analyze the acceleration pulse pressure between the phase characteristics of the echo pulse, pulse pressure and echo characteristics related to i, we first ignore the impact of walking envelope, set a fixed constant A, the pulse pressure signal after rewriting as follows: without considering the acceleration caused when the envelope walking losses, theoretical SNR is N. But in fact very difficult to match these two parameters, the remaining amount will be offset by the second phase that is to say, while the small amount of residual cumulative effect will have a huge impact. Then SNR gain is almost zero, so a simple way to use DCFT accumulated uniformly accelerated motion target can not be achieved effective integration detection.
Coherent integration algorithm based on B-DCFT
Under Target uniformly accelerated motion, the literature proposes Changing Scale Discrete Chirp-Fourier Transform (B-DCFT), a better solution DCFT mismatches, in-depth analysis of the relationship between the scale factor and the accumulated SNR gain, indicated by the scale factor a reasonable choice, you can target acceleration caused by FM factor to achieve a good match. Although this method is designed for single-carrier frequency radar, but also valid for the chirp radar.
Define Changing Scale Discrete Chirp-Fourier Transform (B-DCFT) as follows:
Wherein, l called acceleration matching factor, N` series for the operation, b is the scale factor. Observation Equation (3) shows that, B-DCFT is actually a variant of DCFT. By choosing a reasonable scale factor b, it is possible to Chirp signal is detected. Order Equation (2) 
For pulse accumulation in this paper used, the scale factor to satisfy b <0.0024, if the predetermined target range acceleration -150m/s 2 to 150m/s 2 , the corresponding arithmetic progression ≥3560. The above analysis, it is assumed prerequisite is to ignore the initial velocity and acceleration resulting envelope around, walk around and when the envelope while the second phase is present, SNR will decrease. Envelope interpolation motion compensation algorithm, we set the speed the search step 100m/s, the maximum speed estimation error of 50m/s, on the basis of a given target certain acceleration, the use of B-DCFT accumulation mode, the accumulation before and after when the signal amplitude changes are calculated to obtain the initial velocity estimation error, respectively 0m/s and 50m/s, the accumulation of different acceleration curve SNR gain, as shown in FIG. As can be seen from the figure, the use of B-DCFT accumulation mode can greatly reduce the impact of acceleration on the coherent integration, improve the matching performance DCFT in initial velocity estimation error of 50m/s, Further, to be noted that, although can be better overcome B-DCFT quadratic phase caused by the acceleration, but computationally expensive, as already noted, the smaller the scaling factor, the greater the number of stages corresponding to the operation, resulting the calculated amount of increase. Seen in this light, B-DCFT While increasing the algorithm's ability to adapt to the target acceleration, it has brought a greatly increased amount of calculation, and the accumulation of a large number of pulses, when the gate width wider wave, dramatically increase the amount of calculation. Therefore, B-DCFT coherent integration algorithm is not suitable for real-time requirements of the occasion, which is a defect where the algorithm. However, post-processing, real-time for less demanding situations, by forecasting the track and perspective, to minimize the velocity and acceleration of the search target range, it can still reduce the amount of calculation.
Summary
In this thesis, based on B-DCFT of uniformly accelerated motion target coherent integration algorithm optimization algorithm. Target for the case of uniformly accelerated motion deduced echo signal model, and pointed out that the second phase is related to the acceleration of the main factor affecting the traditional DFT coherent integration, on the basis of given coherent integration based B-DCFT optimization algorithm and its application in coherent integration algorithm based on motion compensated interpolation envelope, the chirp can significantly improve radar detection capability uniformly accelerated accumulation of moving targets. Finally, uniform motion and uniformly accelerated motion in both cases were verified by simulation results show the correctness and effectiveness of the algorithm.
